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Abstract: Objective To explore the intervention effect of a tannin compound 2, 3B-epoxyfavan-5, 7, 4'-triol-(40—8)-epiafzelechin
(Ete), extracted from Ephedra sinica on ovalbumin (OVA)-sensitized asthmatic mice, providing experimental evidence to enrich the

research on anti-asthmatic properties of Mahuang (Ephedrae Herba) and expand its clinical applications. Methods SPF female
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BALB/c mice were acclimatized for one week and randomly divided into control group, model group, positive drug montelukast (1.314
mg/kg) group and Ete low-, high dose (10, 20 mg/kg) groups. An asthma mouse model was established by intraperitoneal injection of
OVA and Al2(OH); suspension combined with OVA atomization excitation, with continued administration for one week. The efficacy
of Ete against OVA-sensitized asthma was evaluated by detecting cough and wheezing numbers, airway hyperresponsiveness, serum
immunoglobulin E (IgE) and pathological changes of lung tissue in mice. Multi index flow based joint analysis system was used to
detect the levels of factors closely related to asthma. Flow cytometry was used to detect the levels of reactive oxygen species (ROS),
apoptosis and Ca?" in lung tissue of mice and the levels of immune cells (dendritic cells, eosinophils and mast cells) in mice. The levels
of serum leukotrienes C4 (LTC4), histamine (HIS) and B-mast cell tryptase (MCT-) in mice were detected by ELISA. The protein
expression levels of transforming growth factor-f1 (TGF-B1), Smad3, MUCSAC and epidermal growth factor receptor (EGFR) in lung
tissue were detected by Western blotting. Results Compared with model group, Ete significantly inhibited airway hyperreactivity in
asthmatic mice, reduced serum IgE level (P < 0.01), decreased the frequency of coughing and wheezing, and prolonged the latency
for coughing and wheezing (P < 0.05, 0.01), lowered serum IL-13, TNF-a and CCL11 levels (P < 0.05, 0.01), while increased IL-10
level (P < 0.05), reduced levels of ROS, apoptosis, dendritic cells and eosinophils in lung tissue (P < 0.05, 0.01), decreased the levels
of mast cells and key mediators involved in their degranulation process (LTC4, HIS, MCT-$ and MCP-1) (P < 0.05, 0.01), reduced the
levels of mucin-secreting proteins TGF-B1, Smad3, EGFR and MUCSAC (P <0.05, 0.01). Conclusion A tannin compound Ete from

E. sinica improves OVA-induced allergic asthma in mice by inhibiting mast cell activation and mucin secretion.
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3-phosphate dehydrogenase, GAPDH) ik (b5
A19056) W B L 5% 28 se AR BR A 7] s B-HE
KA I8 (B-mast cell tryptase, MCT-B)-
ZH% (histamine, HIS). =4 C4 (leukotrienes C4,
LTC4) Flf 8k 1 E (immunoglobulin E, IgE) ik
FIE T 508 MM-46274M 1. MM-0548M1.MM-
0395M1. MM-0056M1) W H VL7576 5 Sl A7 R
Al FATRAFIE (S 559763) W H SEE BD AF;
iMES (reactive oxygen species, ROS) il (it
T CA1410). 5B THOLHET (it F8500). 42K
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ATIEE SR B-MiE IgE K C-/NRIZWIKE: D-/NBRIZWOE R B/ RS REG F/NR SIS R G-/ RUMZEZ HE e fa
(X400), #EFLIRRIERNE, SOFHIERVEREE AR, COfikiarnEEmgy, BOLEr LMY . Con-xf

HB41, OVA-BEBILL, Mon-di 7454441, Ete-L-Ete (&4, Ete-H-Ete Ml ®m4l: SXIRALE: P<0.05 #P<0.01; SHZMHE:

*P<0.05 “P<0.01, FEIFE,

A-airway narrowing index; B-serum IgE level, C-number of coughs in mice; D-latency of coughs in mice; E-number of wheezes in mice; F-latency of

induced wheezing in mice; G-HE staining of lung tissues of mice (x 400), yellow arrow indicates inflammatory infiltration, green arrow indicates bronchial

wall thickening/lumen narrowing, red arrow indicates lumen secretion, and black arrow indicates epithelial cell shedding. Con-control group, OVA-model

group, Mon-montelukast sodium group, Ete-L-Ete low-dose group, Ete-H-Ete high-dose group; *P <0.05 #P < 0.01 vs control group; P < 0.05 “P<
0.01 vs model group, same as below figures.
B2 Ete X OVA Bifihhn )\ R AR RIERBIFIN (X £5,n=6)
Fig. 2 Effect of Ete on typical apparent symptoms in OVA-sensitized asthma mice (X £ s, n=6)
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Con OVA Mon Ete-L Ete-H
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Fig.3 Effect of Ete on organismal inflammatory response in OVA-sensitized asthmatic mice (X = s, n=3)
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2.

A-ROS level in lung tissues of mice detected by flow cytometry; B-apoptosis level in lung tissues of mice detected by flow cytometry; C-quantitative

analysis of ROS level in lung tissue; D-quantitative analysis of apoptosis level in lung tissue.

4 Ete X OVA BUBUEMs /R AZEZR ROS FUAT/KFHFM (X+s,n=3)
Fig. 4 Effect of Ete on ROS and apoptosis levels in lung tissues of OVA-sensitized asthmatic mice (X +s,n=3)
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[FI, SBAEI T Ete X /IN BT v 7 e Hh v B P r
YU KPRz, 25 SEFREH, AT 2 it v 9 e v
WETR TR A L /KT 2 2 v TR R (P<<0.01, 1 5-
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A-dendritic cells level in peripheral blood of mice detected by flow cytometry; B-dendritic cells level in lung tissue of mice detected by flow cytometry;

C-eosinophils level in bronchoalveolar lavage fluid of mice detected by flow cytometry; D-quantitative analysis of dendritic cells level in lung tissue; E-

quantitative analysis of dendritic cells level in peripheral blood; F-quantitative analysis of eosinophils level in bronchoalveolar lavage fluid.

5 Ete 5T OVA BUSEN/ERALIK R E LK ERFNE (X+s,n=3)

Fig. 5 Effect of Ete on levels of organismal immune cells in OVA-sensitized asthmatic mice (X +s,n=3)
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A-Ca?" level in lung tissue of mice detected by flow cytometry; B-mast cells level in lung tissue of mice detected by flow cytometry; C-quantitative analysis

of Ca?" level in lung tissue; D-quantitative analysis of mast cells level in lung tissue; E—H-levels of MCP-1, MCT-B, LTC4 and HIS in serum.
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Fig. 6 Effect of Ete on mast cell activation in organism of OVA-sensitized asthmatic mice (X £s,n=3)
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A-PAS and Masson staining of lung tissue (x 400), yellow arrows indicated mucus secretion, and green arrows indicated collagen deposition; B-schematic

diagram of Western blotting protein bands; C-PAS staining scoring (PAS positive area scoring criteria: Airway epithelium without positive staining, 0

points; Staining area < 25%, one point; Staining area > 25% and < 50%, two points; Staining area > 50% and < 75%, three points; Staining in clusters and

layers with an area >75%, four points); D-average optical density value of collagen fiber positivity in Masson staining analyzed by Image pro plus software;
E—H-TGF-B1, Smad3, EGFR and MUCS5AC protein expression levels in lung tissues.

7 Ete 3 OVA B/ MRRIEFRDDHENM (X£s,n=3)

Fig.7 Effect of Ete on airway mucus secretion in OVA-sensitized asthmatic mice (X £ s, n =3)
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